The structure of siccanol, a phytotoxic sesterterpene of fungal origin, was analyzed after chemical conversion by NMR spectroscopy. Siccanol was found to be an epimer of terpestacin that has been isolated from Arthrinium sp., and was thus renamed 11-epiterpestacin. Its stereochemistry was also identical with that of fusaproliferin, a structurally related mycotoxin from Fusarium proliferatum. Therefore, this sesterterpene may also be referred to as 24-deacetyl fusaproliferin. The phytotoxicity of 11-epiterpestacin was almost equal to that of terpestacin, but signiˆcantly higher than that of fusaproliferin.
In the course of our search for new phytotoxic substances from plant pathogenic fungi, we have previously reported a bicyclic sesterterpene compound that we arbitrarily named siccanol (1) . 1) A spectroscopic analysis determined the planar structure of siccanol to be identical with that of terpestacin (2) from Arthrinium sp., which had been isolated as an inhibitor of syncytium formation caused by the human immunodeˆciency virus (HIV). 2, 3) However, the stereochemistry of these compounds was thought to be diŠerent, because their optical rotation values diŠered: [a]D for siccanol was "239 , while it has been reported to be +269for terpestacin. The absolute structure of terpestacin has been established on the basis of spectroscopic analyses and a total synthesis. 3, 4) As a compound similar in structure to terpestacin, fusaproliferin (3), 5, 6) a mycotoxin from Fusarium proliferatum, has also been isolated. Its stereostructure has been established by NMR, molecular dynamics calculation, and single crystal X-ray diŠrac-tion analyses. 7, 8) The results of these studies indicate that the diŠerences between terpestacin and fusaproliferin are determined by whether the primary hydroxy group at C-24 is acetylated or not, and by the absolute conˆguration at C-11, one of four asymmetric centers, in these compounds. The absolute conˆguration at C-11 of terpestacin is S, while that at the corresponding carbon of fusaproliferin (referred to as C-10 in this compound) is R. It has also been brie‰y mentioned that 24-deacetylfusaproliferin, whose planar structure is the same as that of terpestacin, was present in the cultureˆltrate of F. proliferatum.
9) However, no physicochemical data has been published for 24-deacetylfusaproliferin as a comparison. Since we found that fusaproliferin was produced together with siccanol, as described later, we had assumed that siccanol was identical with 24-deacetylfusaproliferin. We now conˆrm this assumption by utilizing chemical and spectroscopic techniques.
The fungal strain used to produce siccanol was Bipolaris sorokiniana NSDR-011, previously referred to as Drechslera siccans.
1) This was a stock culture from Pesticide Research Institute in Faculty of Agriculture at Kyoto University. The strain had been isolated from a decayed ryegrass leaf with brown spot lesions, and was tentatively identiˆed as nonsporulated D. siccans. However, re-examination of the DNA sequence of Brn1 10) in this strain (DDBJ Acc. No. AB055799) showed identity with that of the Table 1 . NMR Data for 11-Epiterpestacin (1) and Fusaproliferin (3) reference strains of B. sorokiniana (DDBJ Acc. No. AB011653). Consequently, this strain was re-identied as B. sorokiniana NSDR-011. The fungus was cultured on a PSA medium in Petri dishes (90 mm i.d.) for 14 days in the dark at 259 C. The mycelial body with the agar medium was extracted with acetone. The extract was concentrated under reduced pressure, and the resulting aqueous solution was extracted with ethyl acetate. The ethyl acetate extract was concentrated and subjected to silica gel column chromatography. The column was eluted with a solvent mixture of n-hexane and ethyl acetate, and then with methanol. Compound 1 was detected as a phytotoxic principle, and was eluted in the methanol fraction. Compound 3 was found as the major component in the n-hexane-ethyl acetate (4:6-3:7) fractions, although it had little phytotoxicity. These compounds were further puriˆed by HPLC with a Cosmosil 5C18 column, and a mobile phase of MeOH W H2O (80 W 20) for 1 and (85 W 15) for 3. Compounds 1 and 3 were each obtained as amorphous solid material with a respective yield of 66 mg and 27 mg from 1000 agar plates.
The obtained compounds were analyzed spectroscopically.
11,12) As has been described previously, 1) the data for 1 (Table 1) closely resembled those for 2, except for the speciˆc rotation value. Compound 3 was identiˆed as fusaproliferin, based on agreement of the NMR spectral data and speciˆc rotation value with the literature data. The coexistence of 1 with 3 in the same culture suggested that 1 was the deacetylated derivative of 3.
The absolute conˆguration of C-1, C-15 and C-23 of 1 was determined to agree with that of terpestacin (2) by applying the same method as that used for 2.
3)
This method included the chemical conversion of 1 to 7, as shown in Fig. 2 , and spectroscopic analyses of the obtained derivatives. Correlation between the signals of H-15 and H-25 was observed in the NOESY experiments on 5, indicating that these protons were present on the same side of theˆve-membered ring (Fig. 2b) , while no correlation was apparent between H-15 and H-19. A trans orientation between the hydroxyl group at C-18 and the C-19 methyl group in 6 was evident from NOE observed between H-18 and H-19. The CD spectrum of 7 exhibited negative exciton chirality (lmax 230 nm, De＝"38.2), indicating that the conˆguration of C-18 was S (Fig. 2c) . These data are consistent with those in the literature, and therefore, the absolute conˆguration was concluded Table 2 .
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The absolute conˆguration at C-11 was determined by the modiˆed Moscher method, using a-methoxya-tri‰uoromethylphenylacetic acid (MTPA) esters. 13) After the hydroxyl group at C-24 had been protected by converting to pivaroyl ester 8, a set of (R)-and (S )-MTPA esters (9a and 9b) was prepared by reacting 8 with the respective MTPA chlorides in pyridine.
The 1 H-NMR spectrum of each compound was recorded in CDCl3, using a Bruker ARX500 spectrometer. The diŠerences of chemical shifts of all proton signals between 9a and 9b (Dd＝dS-dR) were measured (Table 2) , after a complete signal assignment by H-H and C-H COSY experiments. As shown in Fig. 3c , a systematic arrangement of Dd values with respect to the MPTA residue was observed, which indicates that the absolute conˆguration at C-11 of 1 was R. This is opposite to the case of 2, and is the same as that of the corresponding carbon in fusaproliferin. The data for 9a and 9b are in good agreement with the values for the MTPA derivatives of fusaproliferin, although only part of this data has been presented in the literature. 7) Thus, compound 1 was determined to be an epimer of terpestacin at C-11, or a deacetyl derivative of fusaproliferin at C-24.
Compound 1 almost completely inhibited the root growth of Italian ryegrass seedlings at 100 ppm. This inhibitory potency is not signiˆcantly diŠerent from that of terpestacin (2) , which has also been isolated as a phytotoxic compound from Bipolaris cynodontis. 14) This shows that the absolute conˆguration at C-11 has no eŠect on the phytotoxic activity. On the other hand, 3 showed no apparent inhibition at 200 ppm, indicating that the hydroxyl group at C-24 plays an important role in the expression of phytotoxicity. These results are in contrast with the cytotoxicity of these compounds. Compound 1 has been reported to have had no signiˆcant toxicity toward Artemia salina L. brine shrimp larvae, while 3 was highly toxic. 9) In conclusion, the sesterterpene phytotoxin from Bipolaris sorokiniana was identiˆed as 11-epiterpestacin. It is also referred to as 24-deacetylfusaproliferin.
